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SYSTEMS AND METHODS FOR MODIFYING IMAGE 
DATA FOR BACKGROUND PRINTING 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 [0001] This invention relates to modifying custom images for use as 

background images during printing or displaying. 

2. Description of Related Art 

[0002] Background images have a variety of applications. For example, 
background images are used for (1) advertisement purposes, on products tailored to 

1 0 individuals or groups of individuals, such as medical equipment, real estate listings 
and the like; (2) decorative purposes, in products such as checks, greeting cards, 
stationary and clothing; (3) identification purposes, in products such as passports, 
licenses and identification badges and (4) validation purposes, in products such as 
legal documents and legal tender. 

1 5 [0003] The background images must be pleasing without adversely affecting 

the application on which the image resides. A pleasing image can be defined as an 
image having good color, good contrast, good sharpness and good exposure. A 
pleasing image is one that is easily recognized by an average consumer. A pleasing 
background image is one that exhibits the previous attributes in a manner that does 

20 not interfere with the primary application. 

[0004] Checks are one example of a primary application, such as, for 
example, a financial interaction, where a pleasing background image is desired, but, 
at the same time, should not interfere with the foreground financial and personal data. 
Many financial institutions offer various pre-selected images that can be printed in the 

25 background of client checks. The images are pleasing (i.e., easily recognized by the 
client), and more importantly, do not interfere with the check's function. 

[0005] Background images are typically carefully generated by graphic 
designers. These professionals generate images with specific applications in mind. 
Individual images are generated to be used by a multitude of consumers. For 

30 example, a graphic designer may design images of animals for a financial institution 
to be used as check backgrounds, or the designer may design images of common 
holiday scenes for use as background images in sales applications. These images are 
not personalized for individual clients. Rather, clients of the financial institution may 
select one of the background images or image sets designed by the graphic designer, 
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but do not have the option of selecting a custom image, such as a picture of the 
individual client's pet. The pre-designed background images thus often lack one 
desired attribute of pleasing background images, the attribute of being easily 
recognized and personal. 
5 [0006] It is impractical for graphic designers to design background images 

for individual consumers for every situation in which a background image may be 
used. It would take a great deal of time, and would subsequently involve high costs. 

[0007] Individuals have the ability to prepare custom images of personal 
subjects. For example, various types of film-based and digital cameras are 
10 commercially available that can be used by the average consumer. However, the 
characteristics of photographs taken by individuals can vary greatly. As a result, 
these images often suffer from one or more image deficiencies, such as sharpness or 
exposure. As a result, no simple method exists to convert individual images for use as 
background images without subsequent processing by a human expert. 
1 5 [0008] Systems exist that can modify images by applying a set of commonly 

desired values to the features of the images. Images with varying values for various 
image features, such as color, contrast, sharpness, exposure, luminance, etc., can be 
adjusted to a set of commonly desired values for these image features. In this manner, 
images from individual consumers can be improved to overcome differences in image 
20 feature values. 

[0009] One such system is known as Automated Image Enhancement and is 
described in further detail in U.S. Patents 5,581,370, 5,450,502, 5,450,217 and 
5,414,538, each incorporated herein by reference in its entirety. Image enhancement 
systems are coupled to a shift from "accurate reproduction" to "preferred 
25 reproduction". In the past, a typical application for copiers or scan-to-print image 
processing systems was to reproduce an input image as accurately as possible, i.e., 
render a copy. Thus, copies have been rendered as accurately as possible - including 
flaws. However, as individuals have become more knowledgeable in their document 
reproduction requirements, they have recognized that an exact copy is often not what 
30 is wanted. Instead, they would rather obtain the best possible image output. 

[0010] Until recently, image quality from the output of a copier or a scan-to- 
print system was directly related to the input image quality. An example of an input 
image is a photograph. Unfortunately, photography is an inexact science, particularly 
among amateurs. Thus, original photographs are often of poor quality. Alternatively, 
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technology, age and/or image degradation variations often result in images having an 
unsatisfactory and/or undesirable appearance. What is desired then is a copy giving 
the best possible image, rather than an exact copy of the original image. 

[0011] Photography has long dealt with this issue. Analog filters and 
5 illumination variations can improve the appearance of images in an analog 

photographic process. Thus, for example, yellow filters enhance the appearance of 
white clouds against a blue sky in black and white images. Furthermore, various 
electro-photographic devices, including digital copiers, can clean up and improve 
images by adjusting threshold values, filtering parameters, and/or background 

1 0 suppression parameters. Generally, these methods are manual methods that must be 
selected on an image-by-image basis. Unfortunately, the casual user is not usually 
skilled enough to perform these operations. The inability to perform image 
enhancement operations is additionally exacerbated when dealing with color controls. 
[0012] Automated image enhancement operates to vary images which are 

15 not perceived as good images, but does not operate on images which do not need to be 
improved, thereby allowing a stable process. 

SUMMARY OF THE INVENTION 
[0013] Due to the variation in the values of image features, custom images 
20 usually cannot be used as background images. Custom images with adjusted image 
feature values, i.e., such as image feature values adjusted using one or more 
automated image enhancement techniques, may be pleasing to the average consumer, 
but may interfere with the application of the product on which the background image 
is applied. Lightening the image, or similar softening process, may overcome this 
25 shortcoming, but the lightened image data often is no longer pleasing to the average 
consumer. 

[0014] This invention separately provides systems and methods for 
generating an intermediate image from an input image. 

[0015] This invention further provides systems and methods for generating a 
30 modified image from the intermediate image. 

[0016] This invention separately provides systems and methods for 
generating an image usable as a background image. 

[0017] The invention separately provides systems and methods for 
modifying an image for background printing. 
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[0018] An automated image enhancement system may be used in connection 
with a background image creation system to facilitate a simple image-to-background- 
image transformation starting from a specifically enhanced image. 

[0019] These and other features and advantages of this invention are 
5 described in, or are apparent from, the following detailed description of various 
exemplary embodiments of the systems and methods according to this invention. 
BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] Various exemplary embodiments of this invention will be described 
in detail, with reference to the following figures, wherein: 
10 [0021] Fig. 1 shows a functional block diagram of one exemplary 

embodiment of a custom image processing system according to this invention; 

[0022] Fig. 2 is a block diagram outlining in greater detail an exemplary 
embodiment of the input image modifying circuit or routine of Fig. 1 ; 

[0023] Fig. 3 is a block diagram outlining in greater detail an exemplary 
1 5 embodiment of the intermediate image modifying circuit or routine of Fig. 1 ; 

[0024] Fig. 4 is a flowchart outlining one exemplary embodiment of a 
method for modifying a custom image for background printing, according to this 
invention; 

[0025] Fig. 5 is a flowchart outlining one exemplary embodiment of a 
20 method for generating intermediate image data according to this invention; and 
[0026] Fig. 6 is a flowchart outlining one exemplary embodiment of a 
method for generating modified image data according to this invention. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 
[0027] In various exemplary embodiments, the input image data is 
25 converted to intermediate image data by over-enhancing at least one image feature, 

e.g., the sharpness feature. The term "over-enhance" refers to augmenting a particular 
feature, the sharpness feature in this exemplary embodiment. One method by which 
over-enhancement of a feature of interest may be achieved is by altering the values of 
the feature of interest. For example, in order to over-enhance a sharpness feature of 
30 an image, sharpness values may be altered to a value above a commonly desired 
value. 

[0028] Another method by which over-enhancement of a feature of interest 
may be achieved is by altering the values of at least one feature other than the feature 
of interest. For example, in order to over-enhance a sharpness feature of an image, 
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contrast values may be altered to a value lower than a commonly desired value. Thus, 
any method, either known or later-developed, that results in the augmentation of a 
particular feature corresponds to over-enhancing that feature. 

[0029] In the following detailed descriptions, the terms "commonly desired" 
or "commonly desired value(s)" refer to enhancement settings where the output image 
is intended for viewer preference applications. For example, a commonly desired 
contrast setting would result in an image that the average or intended observer would 
describe as an image "of good contrast". 

[0030] In various exemplary embodiments, the input image data is 
converted to intermediate image data by altering the values of the sharpness feature of 
the input image data to a value that defines a sharper image than is commonly desired. 
Subsequently, the values of one or more image features, different from the sharpness 
feature, are altered to commonly desired values. The resulting intermediate image 
data is then converted to modified image data. 

[0031] The intermediate image data is subsequently modified by altering the 
values of various features of the intermediate image data. In some exemplary 
embodiments, the saturation values are altered so that colors are reduced and/or 
softened from the intermediate image data. For example, strong reds will be seen as 
pastels or pinks. In some exemplary embodiments, the values of the black pixels are 
rescaled so that the blackest black of the intermediate image data is gray. In some 
exemplary embodiments, the luminance values of the intermediate image data are 
altered so that color values are moved relative to the rescaled black level values. In 
various exemplary embodiments, the contrast of the intermediate image data is 
reduced while maintaining a desired relationship between selected different image 
characteristics. 

[0032] Fig. 1 shows one exemplary embodiment of a generalized functional 
block diagram of a custom image processing system 100 according to this invention. 
The custom image processing system 100 is connectable to an image data source 200 
over a signal line or link 205 and to an image data sink 300 over a signal line or link 
305. The image data source 200 provides input image data to the custom image 
processing system 100. The image data sink 300 receives the modified images 
generated by the custom image processing system 1 00. 

[0033] In general, the image data source 200 can be any one or more of a 
number of different sources, such as a paper or film scanner, a digital camera, a digital 
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copier, a facsimile device that is suitable for generating electronic image data, or a 
device suitable for storing and/or transmitting electronic image data, such as a client 
or server of a network, such as the Internet, and especially the World Wide Web. 
Thus, the image data source 200 can be any known or later-developed source that is 
capable of providing image data to the custom image processing system 100. 
Similarly, the image data sink 300 can be any known or later-developed device that is 
capable of receiving the background image data output by the custom image 
processing system 100 and either storing, transmitting, reproducing, or displaying the 
background image data. Each of the signal lines or links 205 and 305 can be 
implemented using a public switched telephone network, a local or wide area 
network, an intranet, the Internet, a wireless transmission channel, or any other known 
or later-developed distributed network, or the like. 

[0034] The custom image processing system 100 can be implemented as 
software executing on a programmed general purpose computer, a special purpose 
computer, a microprocessor or the like. In this case, the custom image processing 
system 100 can be implemented as a circuit or routine embedded in a printer driver, as 
a resource residing on a server, or the like. The custom image processing system 100 
can also be implemented by physically incorporating it into a software and/or 
hardware system, such as the hardware and software systems of a printer or a digital 
photocopier. 

[0035] The image data provided by the image data source 200 is received by 
the input/output interface 110. The image data from the input/output interface 1 10, 
under the control of the controller 120, is forwarded either directly to the input image 
modifying circuit or routine 140 or is initially stored in the memory 130. If the image 
data first is stored in the memory 130, the controller 120 can forward the image data 
from the memory 130 to the input image modifying circuit or routine 140. 

[0036] The input image modifying circuit or routine 140 modifies the input 
image data by altering the values of one or more image features of the input image 
data. Any one or more image features, including but not limited to, sharpness, 
contrast, saturation, color or any other appropriate feature, whether known or later- 
developed, can be altered by the input image modifying circuit or routine 140. Zero, 
one or more of the remaining image features, alone or in combination, may be 
adjusted to common desired values, i.e., such as by any known or later-developed 
automated image enhancement technique. 
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[0037] In various exemplary embodiments, for example, when altering input 
image data so that the end-process modified image data is suitable for use as a 
background image, the input image modifying circuit or routine 140 may first alter the 
sharpness of the input image data to a value higher than a commonly desired value, 
such as a value commonly used in known automated image enhancement techniques, 
or such as a value that would normally be used in a pleasing image. That is, the 
sharpness is over-enhanced relative to some predefined value. The input image 
modifying circuit or routine 140 then alters the contrast and saturation values of the 
input image data to commonly desired values, such as a value commonly used in 
known automated image enhancement techniques, or such as a value that would 
normally be used in a pleasing image. In various exemplary embodiments, the 
intermediate image data is then output by the input image modifying circuit or routine 
140, under control of the controller 120, to the intermediate image modifying circuit 
or routine 150. 

[0038] In various exemplary embodiments, for example, when altering input 
image data so that the end-process modified image data is suitable for use as a 
background image, the input image modifying circuit or routine 140 may first alter the 
sharpness of the input image data to a value higher than a commonly desired value, 
such as a value commonly used in known automated image enhancement techniques, 
or such as a value that would normally be used in a pleasing image. That is, the 
sharpness is over-enhanced relative to some predefined value. The input image 
modifying circuit or routine 140 then alters the contrast and saturation values of the 
input image data to commonly desired values, such as a value commonly used in 
known automated image enhancement techniques, or such as a value that would 
normally be used in a pleasing image. In various exemplary embodiments, the 
intermediate image data is then output by the input image modifying circuit or routine 
140, under the control of the controller 120, directly to the intermediate image 
modifying circuit or routine 150. 

[0039] It should be appreciated that adjusting the sharpness to a commonly 
desired value and adjusting other image feature values to less than the commonly 
desired values is functionally equivalent to adjusting the sharpness to a value higher 
than a commonly desired value. Over-enhancement by adjusting the sharpness to a 
commonly desired value and adjusting other image feature values to less than the 
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commonly desired values is commonly the simpler processing and thus desirably 
easier to implement. 

[0040] Alternatively, in various other exemplary embodiments, the 
intermediate image data is output by the input image modifying circuit or routine 140, 
5 under control of the controller 120, to the memory 130. In this case, the controller 
120, at some later time, outputs the intermediate image data from the memory 130 to 
the intermediate image modifying circuit or routine 150. 

[0041] The intermediate image modifying circuit or routine 1 50 creates 
modified image data from the intermediate image data. Any one or more image 

10 features, including but not limited to sharpness, contrast, saturation, color, luminance 
or any other appropriate features, whether known or later-developed, can be modified 
by the intermediate image modifying circuit or routine 1 50. In various exemplary 
embodiments, when modifying the intermediate image data so that the modified 
image data is suitable for use as a background image, the intermediate image 

1 5 modifying circuit or routine 1 50 may alter the values for one or more image features. 
This may include those features that had been modified by the input image modifying 
circuit or routine 140 to generate the intermediate image. In addition, multiple image 
features may be adjusted proportionately to one another. Further, multiple image 
features may be adjusted in the same or in different ways, i.e., certain feature values 

20 may be increased while other feature values may be decreased. 

[0042] For example, in various exemplary embodiments, when altering the 
intermediate image data so that the end-process modified image data is suitable for 
use as a background image, the intermediate image modifying circuit or routine 150 
may alter the values for image features, including but not limited to sharpness, 

25 saturation, contrast, color, black level, luminance or any other appropriate feature, 

whether known or later-developed. In various exemplary embodiments, the modified 
image data is then output by the intermediate image modifying circuit or routine 150, 
under the control of the controller 120, through the input/output interface 1 10 to the 
image data sink 300. 

30 [0043] Alternatively, in various other exemplary embodiments, the modified 

image data is output by the intermediate image modifying circuit or routine 150, 
under the control of the controller 120, to the memory 130. The controller 120, at 
some later time, outputs the modified image data from the memory 130 through the 
input/output interface 1 10 to the image data sink 300. 
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[0044] Fig. 2 shows in greater detail one exemplary embodiment of the 
input image modifying circuit or routine 140 of Fig. 1. In particular, the specific 
embodiment of the input image modifying circuit or routine 140 shown in Fig. 2 is 
directed to generating an over- sharpened image that will eventually be usable as a 
background image. In this exemplary embodiment, the over-sharpened image data 
uses commonly desired values for the contrast and saturation features, as described 
above. It should be appreciated that intermediate images usable for other purposes 
may be generated by the input image modifying circuit or routine 140. In that 
situation, the input image modifying circuit or routine 140 will have different sub- 
circuit, modules, sub-routines and/or objects than those shown in Fig. 2. 

[0045] As shown in Fig. 2, in this particular exemplary embodiment, the 
input image modifying circuit or routine 140 comprises a contrast values altering 
circuit or routine 141, a saturation values altering circuit or routine 142, a sharpness 
values altering circuit or routine 143 that either contains or is connected to a sharpness 
value adjusting circuit or routine 144. In various exemplary embodiments, the 
sharpness value adjusting circuit or routine 144 can be implemented using a sharpness 
values offsetting circuit or routine and/or a sharpness value gain adjust circuit or 
routine. In particular, the contrast altering and saturation altering circuits or routines 
141 and/or 142 alter the values of the input image data for these image features to 
selected commonly desired values. That is, the contrast and saturation values of the 
input image data are altered by the contrast and saturation altering circuits or routines 
141 and 142, respectively, so that the values of these image features are adjusted to 
the selected commonly desired values, if they are not already at such values. That is, 
if the values for the contrast and saturation image features of the input image data are 
already at the selected commonly desired values, they will not be altered by the 
contrast altering and saturation altering circuits or routines 141 and 142, respectively. 

[0046] The sharpness altering circuit or routine 143 alters the values of the 
sharpness of the input image data to a value that is "higher" than a commonly desired 
sharpness value, such as that commonly used in various known automated image 
enhancement techniques. For example, in various known automated image 
enhancement techniques, a commonly desired sharpness value may be increased by a 
gain factor of "2". The sharpness altering circuit or routine 143 serves to sharpen the 
image data to at least this value if the value of the sharpness of the image data is lower 
than this value. If the sharpness of the image data is already at least this sharp, the 
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image data is not further sharpened. However, it should be appreciated that standard 
pleasing images will have a sharpness value well below the desired sharpness value 
for this application, so that, in various exemplary embodiments, further sharpening 
may be required. 

[0047] In various exemplary embodiments, to create the desired modified 
image data suitable for use as a background image, the sharpness altering circuit or 
routine 143 increases the sharpness value of the sharpness feature of the input image 
data by an offset of 50% over the desired value. 

[0048] In another exemplary embodiment, the sharpness altering circuit or 
routine 143 increases the sharpness value of the sharpness feature of the input image 
data, by using a combination of a gain factor and an offset, to create the desired 
modified image data suitable for use as a background image. It should be appreciated 
that the actual value used by the sharpness altering circuit or routine 144 is an artifact 
of the particular enhancement techniques used to create the intermediate image data. 
However, it should be appreciated that the relative magnitude of the values outlined 
above gives an idea of the alteration above the usual commonly desired sharpness 
value created by the input image modifying circuit or routine 140. 

[0049] Fig. 3 shows in greater detail one exemplary embodiment of the 
intermediate image modifying circuit or routine 1 50 of Fig. 1 . In particular, the 
specific embodiment of the intermediate image modifying circuit or routine 150, 
shown in Fig. 3, is directed to modifying the intermediate image data so that it may be 
usable as a background image. It should be appreciated that modified images usable 
for other purposes may be generated. In that case, the intermediate image modifying 
circuit or routine 150 will have different sub-circuits, modules, sub-routines and/or 
objects than those shown in Fig. 3. 

[0050] As shown in Fig. 3, in this particular exemplary embodiment, the 
intermediate image modifying circuit or routine 150 comprises a saturation values 
altering circuit or routine 151, a black level values altering circuit or routine 152 and a 
luminance values altering circuit or routine 153. In the functionally-equivalent 
exemplary embodiment described above, where the sharpness parameter is not 
increased with respect to common desired values, an optional sharpness values 
altering circuit or routine 1 54 is included. 

[0051] In particular, the saturation value altering circuit or routine 1 5 1 alters 
the value of the intermediate image data so that the saturation values in the modified 
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image data are less than the common desired values for this image feature. This, in 
effect, removes colorfulness from the intermediate image. For example, the saturation 
values altering circuit or routine 151 can change a strong red in the intermediate 
image data into a pastel or pink in the modified image data. The black level values 
altering circuit or routine 152 rescales the black levels of the intermediate image data. 
This, in effect, removes black from the over-enhanced image data. As a result, the 
blackest black of the intermediate image data will be interpreted as gray. [0052] The 
luminance value altering circuit or routine 153 alters the luminance of all of the other 
colors of the intermediate image data in coordination with the rescaled black level. 
Specifically, in various exemplary embodiments, an "inverse-gamma-inverse" 
operation is performed on the luminance of the intermediate image data. The "inverse- 
gamma-inverse" operation is commonly used in color gamut mapping applications. 

[0053] Fig. 4 is a flowchart outlining one exemplary embodiment of a 
method for modifying image data according to this invention. Beginning in step 
SI 00, operation proceeds to step S200, where image data is input. Then, in step S300, 
intermediate image data is generated by altering one or more image features of the 
input data. Next, in step S400, modified image data is generated by altering one or 
more image features of the intermediate image data. Then, in step S500, the modified 
image data, resulting from steps S100-S400, is transmitted to an output device, which 
may immediately use or store the modified image data. Operation then continues to 
step S600, where operation of the method stops. 

[0054] Fig. 5 is a flowchart outlining one exemplary embodiment of a 
method for generating intermediate image data from an input image according to this 
invention. Beginning on step S300, operation proceeds to step S3 10, where the 
contrast values of the input image data are altered to a commonly desired value. 
Next, in step S3 20, the saturation values of the input image data are altered to a 
commonly desired value. Then, in step S330, the sharpness of the input image data is 
over-enhanced by altering the sharpness values to a value higher than a commonly 
desired value. Operation then continues to step S340, where operation returns to step 
S400. 

[0055] Fig. 6 is a flowchart outlining one exemplary embodiment of a 
method for generating modified image data from intermediate image data according 
to this invention. Beginning in step S400, operation proceeds to step S410, where the 
saturation values of the intermediate image data are altered to a value lower than a 
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commonly desired value. Next, in step S420, the black level values of the input 
image are rescaled such that the blackest black of the intermediate image data is 
interpreted as gray. Then in step S430, the luminance values of the intermediate 
image data are altered to correspond with the rescaled black level. Operation then 
continues to step S440, where operation returns to step S500. 

[0056] The image processing system 100 is, in various exemplary 
embodiments, implemented on a programmed general purpose computer. However, 
the image processing system 100 can also be implemented on a special purpose 
computer, a programmed microprocessor or micro-controller and peripheral 
integrated circuit elements, an ASIC or other integrated circuit, a digital signal 
processor, a hardwired electronic or logic circuit such as a discrete element circuit, a 
programmable logic device such as a PLD, PLA, FPGA or PAL, or the like. In 
general, any device capable of implementing a finite state machine that is in turn 
capable of implementing the flowchart shown in Fig. 4 can be used to implement the 
image processing system 100. 

[0057] The memory 130 can be implemented using any appropriate 
combination of alterable, volatile or non- volatile, memory; or non-alterable or fixed 
memory. The alterable memory, whether volatile or non-volatile, can be implemented 
using any one or more of static or dynamic RAM, a floppy disk and disk drive, a 
writeable or re-writeable optical disk and disk drive, a hard drive, flash memory or the 
like. Similarly, the non-alterable or fixed memory can be implemented using any one 
or more of ROM, PROM, EPROM, EEPROM, an optical ROM disk, such as a CD- 
ROM or DVD-ROM disk, and disk drive or the like. 

[0058] It should be appreciated that each of the circuits shown in Figs. 1 -3 
can be implemented as portions of a suitably programmed general purpose computer. 
Alternatively, each of the circuits or routines shown in Figs. 1-3 can be implemented 
as physically distinct hardware circuits within a digital signal processor, an ASIC, or 
using a FPGA, a PDL, a PLA or a PAL, or using discrete logic elements or discrete 
circuit elements. The particular form each of the circuits or routines shown in Figs. 
1-3 will take is a design choice and will be obvious and predicable to those skilled in 
the art. 

[0059] It should also be appreciated that, while the electronic image data can 
be generated at the time of printing an image from an original physical document, the 
electronic image data could have been generated at any time in the past. Moreover, 
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the electronic image data need not have been generated from the original physical 
document, but could have been created from scratch electronically. The image data 
source 200 is thus any known or later developed device which is capable of supplying 
electronic image data over the link 205 to the image processing system 100. The link 
205 can thus be any known or later developed system or device for transmitting the 
electronic image data from the image data source 200 to the image processing system 
100. 

[0060] In general, the image data source 200 can be any one of a number of 
different sources, such as a scanner, a digital copier, a facsimile device that is suitable 
for generating electronic image data, or a device suitable for storing and/or 
transmitting electronic image data, such as a client or server of a network, or the 
Internet, and especially the World Wide Web. For example, the image data source 
200 may be a scanner, or a data carrier such as a magnetic storage disk, CD-ROM or 
the like, or a host computer, that contains scanned image data. Similarly, the image 
data source can be any known structural apparatus for indefinitely storing the 
enhanced image data, such as a RAM, a hard drive and disk, a floppy drive and disk, 
an optical drive and disk, a flash memory or the like. Thus, the image data source 200 
can be any known or later developed source that is capable of providing image data to 
the image processing system 100 of this invention. 

[0061] In general, the image data sink 300 can be any device that is capable 
of transmitting, outputting and/or storing the processed image data generated using 
the systems and methods according to this invention, such as a printer, a copier or 
other image forming devices, a facsimile device, a display device, a memory, or the 
like. 

[0062] While Fig. 1 shows the image processing system 100 as a separate 
device from the image data source 200, the image processing system 100 may be an 
integrated device, such as a digital copier, computer with a built-in printer, or any 
other integrated device that is capable of producing a hard or soft copy image output. 
With such a configuration, for example, the image data source 200, the image 
processing system 100 and the image data sink 300 may be contained within a single 
device. 

[0063] Alternatively, the image processing system 100 may be a separate 
device attachable upstream of a stand-alone image data sink 300. For example, the 
image processing system 100 may be a device which interfaces with both the image 
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data source 200 and the image data sink 300. For example, the image processing 
system 100 may be incorporated into a network print server that manages printer data 
for a plurality of the same or different printer devices. Furthermore, the image 
processing system 100 may be implemented as software on the image data source 200 
or the image data sink 200. Other configurations of the elements shown in Fig. 1 may 
be used without departing from the spirit and scope of this invention. 

[0064] When the image data source 200 is a personal computer, the link 205 
connecting the image data source 200 to the image processing system 100 can be a 
direct link between the personal computer and the image processing system 100. The 
link 205 can also be a local area network, a wide area network, the Internet, an 
intranet, or any other distributed processing and storage network. Moreover, the link 
205 can also be a wireless link to the image data source 200. Accordingly, it should 
be appreciated that the image data source 200 can be connected using any known or 
later-developed system that is capable of transmitting data from the image data source 
200 to the image processing system 100. Similarly, the signal line or link 305 can be 
implemented using one or more of a public switched telephone network, a local or 
wide area network, an intranet, an extranet, the Internet, or any other known or later- 
developed distributed network, or the like. The signal line or link 305 can include a 
wire and/or a wireless transmission channel. 

[0065] While this invention has been described in conjunction with the 
exemplary embodiments outlined above, it is evident that many alternatives, 
modifications and variations will be apparent to those skilled in the art. As explained 
above, although the exemplary embodiments of the invention determine the final 
contrast, color and sharpness levels, the invention can be changed to modify the 
overall 'contrast' of the image in response to customer feedback. Accordingly, the 
exemplary embodiments of the invention as set forth above are intended to be 
illustrative, not limiting. Various changes may be made without departing from the 
spirit and scope of the invention as defined in the following claims. 



